Abstract. Second order nonlinear optical materials have been in a very important position because of its special excellent optical properties,The large nonlinear optical coefficient chromophore molecule is the key to the excellent nonlinear optical materials. In this study, the industrialized synthetic process of multi-substituted group-E-diphenylethene compounds with push-pull electronic structure was studied, based on the properties of diphenylethene compounds and the advantage of diphenylethene compounds which have the push-pull electronic system. The chromophore compounds N, , were synthesized and optimized to adjust the industrial production.
Introduction
Second-order nonlinear optical material has a series of advantages,such as high optical coefficient, low optical loss, short response time and so on, it has been widely used in optical communication, optical information processing and other fields [1] . Excellent second order nonlinear optical materials is essential to have high optical coefficient chromophores and asymmetric center [2] , In this paper, the synthetic process of multi-substituted group-E-diphenylethene compounds was studied, based on the chromophores molecules of diphenylethenea compounds with push-pull electronic system.
The present status of synthesizing group-E-diphenylethene compounds both inside and outside China
The main reason plague group-E-diphenylethene compounds extensive application is how to carry out the current situation of group-E-diphenylethene compounds industrial production. The main methods of synthesis group-E-diphenylethene compounds as follow:
Witting reaction: witting reaction is nucleophilic addition reaction ,witting reagent and carbonyl group of aldehydes andketones reacted to olefins. nucleophilic triphenylphosphine and halogenated hydrocarbon as raw materia, reacted to get quaternary phosphonium salts and then used strong alkali to remove α-hydrogen atom in alkyl, finally get witting reagent, as shown in figure 1: The stilbenes compounds obtained from the synthetic route not only had big yield but also had high purity, but the reaction steps was complex, this synthetic route cannot complete one pot 5th International Conference on Environment, Materials, Chemistry and Power Electronics (EMCPE 2016) reaction, each step must operated separately, reaction materials, reagents and catalysts were expensive, the cost was high , so this method generally applicable in the laboratory.
W. J. FARRISSEY. Et al used two-step method to synthesize group-E-diphenylethene compounds, the method was as follows: Figure 2 . two-step method synthetic route
The method used NaOH as catalyst to synthesize stilbenes compounds. It was relatively simple, but product purity was low, it was not suitable for the synthesis of multi-substituted group-E-diphenylethene compounds with push-pull electronic structure.
Using polyethylene glycol as a catalyst to synthesize stilbenes compounds directly [5] , As shown in figure3, Although the method was simple, but the purity of target product was very low. 
Research on new methods of synthesizing group-E-diphenylethene compounds and process optimization
A new method of synthesizing group-E-diphenylethene compounds and qualitative analysis. This article studies the innovation of the reaction is based on the way of synthetic group-E-diphenylethene compounds which is developed by Witting and Weder Et al. According to the double bond of carbon to oxygen, polarization make carbon atoms has a part positive charge, which can accept attack of nucleophilic particle, thus produce become new addition product, synthetic route is as follows. This reaction synthesize new group-E-diphenylethene monomer(DSPDA), piperidine was used as catalyst to capture hydrogen, DMSO as solvent for reaction, the target products obtained are as follows: Wavenumbers (cm-1) Figure 5 .
DSPDA infrared spectrogram Table 1 . DSPDA infrared spectrogram analysis tables Figure 6 . HNMR of DSPDA Research on synthesis process of group-E-diphenylethene compounds (DSPDA). The catalyst has a great influence on the experiment, the effects of the type and content of the catalyst on the property of the product were discussed, base catalyst was used in condensation between carbonyl compounds and active hydrogen compounds, only few cases use acid catalysis. In this paper, reaction chooses base catalysis, DSPDA formed by the condensation between MNPDA and benzene compounds with aldehyde, The focus of the reaction is to choose the appropriate base catalysis,which has appropriate power to take methyl hydrogen atoms of MNPDA [8] . As following figure, then methylene anion attacks aldehyde group, through the steps of methylene anion Figure 7 . , reaction time, 11 h ℃ Using piperidine as catalyst, the reaction take smoothly, That means piperidine can just take a methyl hydrogen atoms of benzene into a methylene anion. Morphine's alkaline weaker than piperidine, No matter how much morphine used,The highest purity of target product is 74%. In conclusion, piperidine was used as the catalyst, the purity and yield of target product reached highest when amount of piperidine is 25 ml.
Such as DMSO andDMF, the molecule's positive charge of polar aprotic solvent are dispersed, space block also is big, so anion solvation is difficult, polar aprotic solvent also difficult to react with electronegativity of nucleophilic reagent. On the other hand, Solvent cathode is generally on the oxygen atoms,cathode exposed on the surface of molecules and no space hampered, cathode set off ion dipole interaction with positive ions of the solute. It makes nucleophilic reagent activity increased. Reaction was easy to happen [10] . Experimental results also prove this view, it can be seen from table 4. 
Discussion
MNPDA and DMBA as raw material, DMSO as the solvent, piperidine as catalyst, molecular sieve powder as dehydration agent, the innovative was synthesizing new optical materials monomer DSPDA by condensation, experimental condition optimization was as follows: DMSO as solvent, molecular sieve powder as dehydration agent, reaction temperature was130 , ℃ the ratio of raw materials is n (MBA): n (MNPA) = 2:1, reaction time is 11 hours and amount of piperidine was 2.5 ml. The purity of MSPDA was 93.14% and the yield was 73.20%. By means of FT-IR, Not join molecular sieve in the reaction, this process is a better choice for industrialized production, get the product purity was 86.88%, yield was 82.66%. Product purity can reach 99% after purified, This method is suitable for industrial production.
